Elevation of cytoskeletal protein breakdown in aged Wistar rat brain.
Previous studies indicated there is an overall increase of proteolysis in aging rat brains. We monitored the potential degradation of cytoskeletal proteins in neuronal tissue taken from cerebral cortex and cerebellum of young (3 month) and aging (17, 21 and 23.5 month) Wistar rats. We found significant age-dependent proteolysis of cytoskeletal proteins (alphaII-spectrin and microtubule-associated protein MAP-2A/B) in the cerebral cortex and the cerebellum. The pattern of alphaII-spectrin breakdown shows a marked increase in 150- and 145-kDa fragments (SBDP150 and SBDP145, respectively), but we did not detect the caspase-3-mediated 120-kDa fragment (SBDP120) in aged rat brains, suggesting the involvement of the calpain proteases. The pattern of MAP-2A/B breakdown in aged rat brains mirrors that produced by in vitro calpain digestion of 3-month control rat brain MAP-2A/B. In aged rat brains, there is no significant increase in pro-caspase-3 processing; rather, there is a moderate reduction in pro-caspase-3 protein and caspase-3 hydrolytic activity in the cortex. These results point to selective susceptibility of cytoskeletal proteins to calpain-mediated degradation, but not caspase-3 in aging rat brains.